Granulocyte-macrophage colony-stimulating factor expressed in T cells mediates immunity against herpes simplex virus type 1 encephalitis.
A model of herpes simplex virus type 1 (HSV-1) infection was developed in rats to study systemic immune responses elicited by intravitreous inoculation of the virus. HSV-1 inoculation led to distinct granulocyte-macrophage colony-stimulating factor (GM-CSF)-producing memory T cells, which did not develop in rats inoculated with either HSV-1 intraperitoneally or inactivated HSV-1 intravitreously. On subsequent intraperitoneal viral boosting, systemic GM-CSF production was elicited as a secondary immune response that caused neutroeosinophilia. To examine the role of GM-CSF in anti-herpetic immunity, cytokine-producing and -nonproducing rats were intravitreously challenged with HSV-1, which causes lethal encephalitis. Only intravitreously primed rats were protected upon production of GM-CSF. Furthermore, pretreatment with recombinant GM-CSF protected unimmunized rats against the encephalitis. It is thus strongly suggested that the production of GM-CSF leads to anti-HSV-1 immunity against the transneuronal spread of challenged HSV-1 within the visual system.